In vivo haemodynamic measurements were made in anesthetized rats. Rats were intubated and mechanically ventilated with 1.5% isoflurane mixed with O 2 . The chest was opened and a Millar conductance catheter passed through the RV free wall into the RV cavity to simultaneously measure pressure and volume. Ejection fractions were calculated from max.
In vivo haemodynamics
In vivo haemodynamic measurements were made in anesthetized rats. Rats were intubated and mechanically ventilated with 1.5% isoflurane mixed with O 2 . The chest was opened and a Millar conductance catheter passed through the RV free wall into the RV cavity to simultaneously measure pressure and volume. Ejection fractions were calculated from max. surrounding tissue. Prior to cardiac catheterization the Millar device was calibrated for pressure using a mercury manometer. At the end of the experiment fresh heparinized blood was collected from the animal and used to fill a cuvette (Millar P/N 910-1048) to calibrate for volume. Volumes were calibrated at the end of the procedure by measuring conductance in known blood volumes and parallel conductance subtraction. Alpha changes throughout the cardiac cycle as the ventricles fill and empty. In our calibration procedure we have assumed alpha to be 1 for both CON and FAIL rats. Although there is some nonlinearity of the volume signal because of the positioning of the ring electrodes along the conductance catheter, in species with relatively small hearts such as the mouse and rat where the distance is not great, this nonlinearity is considered to be less problematic (see Pacher et al, 4 ) with good linearity being observed with Doppler measurements (see Georgakopoulos et al 5 ) . Differences in alpha between the CON and FAIL hearts would introduce error in the comparison of volumes between the two groups.
Histological assessment of collagen
Isolated hearts were rapidly frozen in liquid N 2 -cooled isopentane and stored at -80°C. 10 µm thick cryosections were cut through the short axis of hearts and attached to poly-Llysine coated microscope slides, fixed in 4% formaldehyde in PBS and stained with picrosirius red for 90 min. In each heart a 0.15 mm 2 area from the posterior, mid and anterior aspect of each ventricular free wall were taken from a section mid-way between base and apex were imaged using a Nikon Eclipse E600 light microscope with a 20x Nikon Plan Fluor objective. Red collagen staining was identified using a colour thresholding algorithm in ImageJ (National Institute of Health, Bethesda, USA Myocytes were field stimulated via external platinum electrodes at the desired frequency.
Unless otherwise stated, experiments were carried out at 37 ºC.
In experiments investigating the control of resting SL, Tyrode solution was modified by inclusion of the intracellular Ca 2+ buffer BAPTA-AM (100 μM) or BAPTA-AM plus the cycling myosin ATP-ase inhibitor 2,3-butanedione monoxime (BDM; 40 mM, Sigma, UK).
To inhibit all forms of CK, the irreversible agent 2, 4-dinitro-1-fluorobenzene (DNFB; 20 μM, Sigma, UK) was added for 10 min. Cells were then washed 3 times in 1 mM Ca
2+
Tyrode solution. In experiments testing the role of CK in controlling resting SL, the muscle isoform (MM)-CK from bovine heart muscle (Sigma, UK) was added to the solution that perfused the skinned myocytes, at a concentration of 4.4 mg/ml (total activity 250 U/ml). Cells were incubated in intracellular solution with or without exogenous CK for 30 min before SL was measured at 20-23°C.
Intact myocyte myofilament Ca 2+ sensitivity
The method of Hongo et al 8 
Single cell force-length relationship
Mechanical manipulation of myocytes was performed with a MyoStretcher (Ionoptix, Milton, USA). Myocytes were placed in the bath of an inverted microscope in 1.8 mM Ca
2+
Tyrode solution at 37°C and field stimulated at 1 Hz. Myocytes were attached to stiff glass fibers using MyoTak™ glue (IonOptix) 9 . One fiber was connected to a high sensitivity optical force transducer (OptiForce, IonOptix), the other fiber to a computer controlled piezo length translator (Mad City labs, Madison, USA) 10 . Cells were stretched between Fowler et al Supplementary materials 2.5 and 10 µm while isometric force transients were recorded. The end diastolic forcelength relationship (EDFLR), the cellular equivalent of the in vivo EDPVR, was calculated by measuring the change in diastolic force (μN) between rest and stretch. Myocyte crosssectional area (XSA) was estimated from cell width assuming a width:depth ratio of 1.44 11 .
Modifying the isolation procedure by omitting protease from the enzyme mix improved the viability of myocytes when attached to glass fibers. Attached myocytes produced stable isometric contractions for >15 min.
Western blot analysis of CK protein
RV and LV epicardial tissue isolated from CON and FAIL animals were prepared for
Western Blot analysis of CK as follows. Isolated hearts were dissected in an ice cold Ca 
Results
Haemodynamic parameters are presented in Suppl. Table1. Compared to CON hearts, FAIL hearts showed significant increases in end systolic pressure, consistent with PAH, and EDPVR, consistent with diastolic dysfunction, also increased ESPVR and dP/dt which is inconsistent with systolic heart failure (see Discussion).
We tested whether exogenous CK-M (4.4 mg/ml) affected resting SL in saponin permeabilized cardiomyocytes when physically present but not functionally active, by removing the substrate, phosphocreatine (PCr). Selective addition of endogenous CK in the presence or absence of PCr revealed that endogenous CK only lengthened SL in FAIL RV myocytes in the presence of PCr (Suppl. Fig.1 ). 
